Enhanced benzodiazepine and ethanol actions on cerebellar GABA(A) receptors mediating glutamate release in an alcohol-sensitive rat line.
Granule cell axon terminals of rat cerebellum possess benzodiazepine-insensitive GABA(A) receptors mediating glutamate release. We have investigated the ability of benzodiazepines, ethanol and furosemide to modulate the function of these receptors in the cerebellum of alcohol-tolerant (AT) and alcohol-nontolerant (ANT) rats. AT and ANT synaptosomes, prelabeled with [3H]D-aspartate, were superfused with GABA and various drugs during the K+ -depolarization. GABA similarly enhanced [3H]D-aspartate overflow in AT (EC50 = 1.7 microM) and ANT (EC50 = 3.9 microM) rats in a bicuculline-sensitive manner. Diazepam or zolpidem, at 0.1 microM, potentiated GABA at the GABA(A) receptor of ANT rats, but were ineffective at the AT receptor. Zolpidem acted with great potency (EC50 = 13.6 nM). Ethanol, added at 50 mM, potentiated GABA in ANT rats, but it was inactive at the GABA(A) receptor of the AT cerebellum. Furosemide significantly inhibited the effect of GABA in ANT, but not in AT synaptosomes. Our results show that one GABA(A) receptor (the receptor sited on granule cell terminals which mediates glutamate release) exhibits functional responses to diazepam and ethanol that differ between AT and ANT rats. However, the data with zolpidem and furosemide differ from previous results obtained with membranes of the granule cell layer suggesting that distinct GABA(A) receptor subtypes may exist on axon terminals versus soma/dendrites of granule cells.